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Introduction

A number of  emerging and re‑emerging infections have taken 
a heavy toll on the public health around the globe.[1] Some of  
these infections that have been in the news recently include 
the swine influenza, severe acute respiratory syndrome, Middle 
East respiratory syndrome (MERS), Ebola virus disease, and the 
Zika virus (ZIKV) infection.[1,2] The situation in resource‑limited 
countries is really grave due to growing panic and fear, especially 
in the absence of  clear management guidelines and definitive 
treatment.[1] Although initially some of  these infections have 
been confined to particular geographical areas such as the 
MERS‑Corona virus infection in the middle‑east, ZIKV in South 
America, and Ebola virus disease in the Western Africa, but the 
situation may become really serious due to rapid globalization, 
international migration, and relatively easy travel to and from 
these afflicted countries resulting in the dissemination of  these 
infections to newer countries.[3] The affected cases may travel to 
other countries where the infection may not have been present 
and eventually lead to the spread of  the pandemic.[3] Most 

remarkable among all these infections is the infection by ZIKV 
that has crossed all international borders and has been reported 
from various corners of  the globe.[4]

ZIKV was first identified, almost 70  years ago, in rhesus 
monkeys during a yellow fever surveillance in the Zika Forest in 
Uganda (hence its name) and was initially reported in humans 
in 1952.[3] Seldom was imagined that this virus will become a 
major international public health concern in the 21st century. Its 
rapid spread throughout the American continent in 2016 and its 
potential to cause congenital abnormalities in infants have raised 
serious concerns. This led to the World Health Organization 
declaring the ZIKV infection as a global health emergency on 
February 1, 2016.[5]

About Zika Virus

ZIKV is one of  the re‑emerging arboviruses (arthropod borne) 
which is transmitted by Aedes mosquito.[3,4] It is a single‑stranded 
RNA virus belonging to the genus Flavivirus of  the Flaviviridae 
family and has been related to the other Flaviviruses including 
yellow fever virus, dengue virus  (DENV), chikungunya virus, 
and West Nile virus.[6,7] ZIKV virus has two major geographically 
different lineages: Asian and African.[6] ZIKV in Africa is 
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maintained in a life cycle  (sylvatic transmission) that mainly 
includes monkeys and apes with humans as occasional hosts, but 
on the other hand, the Asian lineage of  ZIKV includes humans 
as the main host.[6,8]

Epidemiology

Since its isolation from Uganda, it has been reported to be associated 
with sporadic human infections in Africa and Asia.[3] The most 
remarkable details are available from the epidemic that occurred 
in Yap Island, Micronesia  (2007), in French Polynesia  (2013), 
and in New Caledonia  (2014).[3] ZIKV infection in Brazil was 
confirmed in May 2015 and by January 2016 the ZIKV epidemic 
had spread to many countries of  Americas, including Bolivia, 
Brazil, Cape Verde, Colombia, Dominican Republic, Ecuador, El 
Salvador, French Guiana, Guadeloupe, Guatemala, Guyana, Haiti, 
Honduras, Martinique, Mexico, Panama, Paraguay, Saint Martin, 
Samoa, Suriname, and Venezuela.[5,9‑11]

Transmission

ZIKV transmission to human takes place mostly via the bite 
of  an infected Aedes aegypti mosquito which breeds in fresh 
standing water and usually bite during the daytime (both indoors 
and outdoors).[11] Aedes albopictus and other species of  Aedes 
mosquito  (A. africanus, A. luteocephalus, A. furcifer, and A. 
taylori) also have the potential to spread the virus.[12]

Few cases of  person to person presumptive sexual transmission 
of  ZIKV have been reported in women who had sexual 
intercourse with the partners suffering from the ZIKV illness.[13,14] 
Researchers have also confirmed the presence of  the ZIKV RNA 
in semen of  the affected male giving the hypothesis of  sexual 
spread of  the ZIKV illness.[13]

ZIKV RNA has also been detected in blood, urine, saliva, 
cerebrospinal fluid (CSF), amniotic fluid, and breast milk.[15‑17] 
Maternal to fetal transmission can occur, as the virus can 
cross the placental barrier resulting in congenital (intrauterine) 
infection and also intrapartum transmission can occur.[18‑20] ZIKV 
transmission through breastfeeding has not yet been described, 
and thus it is recommended that the affected mothers continue 
to breastfeed their babies.[21]

Clinical Manifestations

Symptoms and signs of  ZIKV infection occur only in 
about 20% cases infected with the majority of  the patients 
being asymptomatic.[4,22] The common symptoms are similar 
to those of  DENV and chikungunya virus infections 
and include the acute onset of  low‑grade fever with 
maculopapular rash, arthralgia  (involves the small joints of  
hands and feet), and conjunctivitis  (non‑purulent).[10,11,23] 
Other symptoms include headache, retro‑orbital pain, myalgia, 
asthenia, peripheral edema, and gastrointestinal disturbance 
(abdominal pain, nausea, diarrhea).[10,11,23] Symptoms and signs 

typically occur approximately 2–12 days after the Aedes mosquito 
bite and usually resolve within 2–7 days.[22,23] The patients with 
clinical signs and symptoms along with a history of  travel to 
ZIKV endemic areas should raise a suspicion for its diagnosis.

Postnatal ZIKV infection in infants and children present with 
similar signs and symptoms as that of  adults.[24] Arthralgia in 
infants (also young children) usually manifests as the child 
being irritable, walking with a limp, having difficulty in moving 
or refusing to move an extremity, or pain with active or passive 
movement of  the affected joint or on palpation of  the joint.[24]

Complications

ZIKV infection has been associated with various complications, 
including congenital microcephaly, Guillain–Barré syndrome, 
and even fetal losses in women infected during pregnancy.[25,26]

Congenital  (intrauterine) infection: ZIKV infection in pregnant 
mothers can occur in any trimester and is reported to cause 
microcephaly in infants with many confirmed reports coming 
from Brazil showing the association of  the virus infection with 
microcephaly in the newborn and even infant death  (mostly if  
the infection is acquired during the first trimester).[25,27] The cases 
of  muscular atrophy have also been observed in children with 
microcephaly born after the onset of  the ZIKV outbreak in Brazil.[27]

ZIKV infection acquired during pregnancy is associated with 
poor outcomes of  the fetus, which includes central nervous 
system injury, placental insufficiency, in  vitro fetal growth 
restriction (with or without microcephaly), and also fetal death.[28]

Neurological complications: Few cases have been reported 
showing the association of  ZIKV infection with the Guillain–Barré 
syndrome.[26,29] About 90% of  the patients had reported to have 
symptoms of  ZIKV infection about 6 days prior to neurological 
symptoms.[26] The other neurological manifestations include the 
reports of  acute myelitis and meningoencephalitis associated 
with detection of  ZIKV in the CSF.[30,31]

Moreover, there is a report of  ankle edema, axillary and/or 
inguinal lymphadenopathy, leukopenia with monocytosis, and 
thrombocytopenia from the cases of  ZIKV infection in travelers 
from Italy.[32]

Diagnosis

The ZIKV infection should be suspected in patients having 
clinical symptomology of  acute viremia during an ongoing 
epidemic in an area of  the prevalence of  Aedes mosquito or a 
history of  recent travel to a ZIKV endemic area or if  the person 
has had an unprotected sexual contact with an infected partner.

The diagnosis of  ZIKV infection is established by serum reverse 
transcription polymerase chain reaction (RT‑PCR) for detection 
of  ZIKV RNA or ZIKV serology (IgM antibodies).[33,34]
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Serum RT‑PCR is positive if  done in the acute phase of  the 
viremia, i.e., the first 3–7 days of  the onset of  illness.[34] The 
specific antibodies against ZIKV in serum (IgM antibodies) 
are detectable after 4  days of  symptom onset, but its 
diagnostic value is limited due to cross‑reactivity with other 
Flaviviruses (DENV and chikungunya virus). In ZIKV infection, 
the serum titers of  the IgM antibody are ≥4‑fold greater than 
DENV antibody titers, thus helping in the diagnosis.[32,34]

The medical literature has studies suggesting that the ZIKV RNA 
can be detected in urine, and saliva of  the patients for a longer 
duration than the serum by the RT‑PCR method.[34]

Prenatal fetal evaluation of  the pregnant females suspected or 
confirmed to have a ZIKV infection (also exposed to ZIKV) 
is done by regular fetal ultrasound examination, which can 
detect abnormalities at as early as 18–20 weeks of  gestation, 
but is also operator dependent.[34] The main ultrasound findings 
pointing toward fetal ZIKV infection are microcephaly  (head 
circumference more than two standard deviations below the 
mean for gestational age), intracranial calcifications (cerebellum, 
intraocular, brain), hydranencephaly, ventricular dilatation, brain 
atrophy, anhydramnios, hydrops fetalis, and intrauterine growth 
retardation.[34]

Management

There is no specific treatment option available for ZIKV 
infection.[1,3,4] The course of  the disease is mostly self‑limiting 
and the management is primarily bed rest and supportive care, 
including increased intake of  fluids to prevent dehydration and 
administration of  acetaminophen for relief  of  fever and pain.[33,34] 
There is no vaccine or antiviral therapy available presently for 
ZIKV.[33,34] The preventive measures involve the control of  
the vector  (Aedes mosquito) growth and its elimination and 
prevention of  mosquito bites. The sexual mode of  transmission 
can be avoided by the use of  barrier methods  (condoms) or 
abstinence from sexual intercourse.

Mosquito bites can be prevented by wearing long sleeve shirt 
and pants, use of  insect repellent, and being indoors as much as 
possible (with air conditioning, window/door screens, and/or 
mosquito nets).[35]

Aedes mosquitoes breed in stagnant water, thus found in 
abundance in places of  on‑going construction (making it a disease 
more prominent in urban areas). Moreover, these mosquitoes are 
commonly found in tropical and sub‑tropical areas, making Asian 
countries (including Indian subcontinent) an endemic zone for 
growth of  Aedes. Environmental control measures include the 
identification and elimination of  the potential breeding sites of  
water stagnation.[35]

So far the cases of  ZIKV in India have not been reported, but 
a study conducted in six states of  India in the year 1952–1953 
reported the neutralizing antibodies in the sera to certain viruses 

including ZIKV in the Indians.[36,37] This detection could well be 
due to cross reactivity among different Flavivirus antibody assays. 
However, the recent reports from Bangladesh are alarming 
where the first case of  ZIKV infection in a 67‑year‑old male has 
been detected.[38] The problem of  ZIKV could become really 
grave in Asian countries due to warm and humid conditions 
which are ideal for the mosquito vector breeding.[37] In these 
resources‑strained countries where the per capita income is 
low and there is a meagre contribution from the government’s 
annual health budget, the emergence of  ZIKV could only add 
to the woes.[39‑41] Moreover, in the absence of  clear guidelines, 
management strategies, and cure, the proper dissemination of  the 
healthcare information about the ZIKV is imperative, and thus 
the role of  all the stakeholders, including clinicians, healthcare 
workers, the general public, government agencies, NGO’s such 
as the HIFA2015 is very important.[42‑44]

Zika Virus Epidemic Concerns

The outbreak of  ZIKV infection in 2013 in the French 
Polynesia is considered to be the largest and is postulated to 
have spread to Brazil during the major sport events of  2014, 
the World Cup Soccer and the Va’a World Sprint Championship 
canoe race, which were hosted by Brazil.[45] Now with the 
upcoming Summer Olympics in August 2016 to be again hosted 
in Brazil, the spread of  this virus to a massive scale remains a 
global concern.[11]

The rapid spread of  the zoonotic diseases such as ZIKV is due 
to the urbanization of  the forest areas for the ever expanding 
human population. Moreover, the speed and the ease of  
transport (airways, roadways, railways, and water travel) not only 
for humans, but also for disease vectors, lead to the rapid and 
widespread dissemination of  the disease.[11]

India carries a potential threat of  outbreak of  ZIKV infection, 
being an endemic country for the vector (Aedes aegypti) and thus 
realizing the same, the Indian government has issued guidelines 
for tackling this problem.[46,47]

Conclusions

The recent outbreaks of  ZIKV infection in the Americas have 
brought this emerging arbovirus disease into the limelight as a 
cause of  congenital anomaly (microcephaly) in infants born to 
infected mothers. The rapid spread of  ZIKV is an international 
cause of  concern with the virus reaching the Asian countries, 
including the neighboring countries of  India. The other issue of  
the epidemic control in future to be addressed is the spreading 
menace of  the mosquito borne diseases due to the inadequate 
control of  breeding of  this vector. Furthermore, there is a need 
for large scale animal and human studies from various corners 
of  the globe so that the clear management guidelines can be 
developed against ZIKV. Furthermore, efforts to control the 
emerging menace due to obscure and new virus should be given 
prime importance.



Rawal, et al.: Zika virus – An overview

Journal of Family Medicine and Primary Care	 526	 July-September 2016  :  Volume 5  :  Issue 3

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of  interest.

References

1.	 Yadav S, Rawal G, Baxi M. An overview of the latest infectious 
diseases around the world. J  Community Health Manag 
2016;3:41‑3.

2.	 Yadav S, Rawal G. The current mental health status of Ebola 
survivors in Western Africa. J Clin Diagn Res 2015;9:LA01‑2.

3.	 Fauci AS, Morens DM. Zika virus in the Americas  –  Yet 
another arbovirus threat. N Engl J Med 2016;374:601‑4.

4.	 Yadav S, Rawal G, Baxi M. Zika virus  –  A pandemic in 
progress. J Transl Intern Med 2016;4:42‑5.

5.	 Chang C, Ortiz K, Ansari A, Gershwin ME. The Zika outbreak 
of the 21st century. J Autoimmun 2016;68:1‑13.

6.	 Faye O, Freire CC, Iamarino A, Faye O, de Oliveira JV, 
Diallo M, et al. Molecular evolution of Zika virus during 
its emergence in the 20(th) century. PLoS Negl Trop Dis 
2014;8:e2636.

7.	 Pierson TC, Diamond MS. Flaviviruses. In: Knipe DM, 
Howley PM, editors. Fields Virology. 6th  ed. Philadelphia: 
Lippincott Williams & Wilkins; 2013. p. 747‑94.

8.	 Haddow AD, Schuh AJ, Yasuda CY, Kasper MR, Heang V, 
Huy R, et al. Genetic characterization of Zika virus strains: 
Geographic expansion of the Asian lineage. PLoS Negl Trop 
Dis 2012;6:e1477.

9.	 Gatherer D, Kohl A. Zika virus: A previously slow pandemic 
spreads rapidly through the Americas. J  Gen Virol 
2016;97:269‑73.

10.	 Marano G, Pupella S,  Vaglio S,  Liumbruno GM, 
Grazzini G. Zika virus and the never‑ending story of 
emerging pathogens and transfusion medicine. Blood 
Transfus 2016;14:95‑100.

11.	 Sikka V, Chattu VK, Popli RK, Galwankar SC, Kelkar D, 
Sawicki SG, et al. The Emergence of Zika virus as a global 
health security threat: A review and a consensus statement 
of the INDUSEM joint working group (JWG). J Glob Infect 
Dis 2016;8:3‑15.

12.	 Grard G, Caron M, Mombo IM, Nkoghe D, Mboui Ondo S, 
Jiolle D, et al. Zika virus in Gabon  (Central Africa)‑2007: 
A new threat from Aedes albopictus? PLoS Negl Trop Dis 
2014;8:e2681.

13.	 Musso D, Roche C, Robin E, Nhan T, Teissier A, 
Cao‑Lormeau VM. Potential sexual transmission of Zika 
virus. Emerg Infect Dis 2015;21:359‑61.

14.	 Foy BD, Kobylinski KC, Chilson Foy JL, Blitvich BJ, 
Travassos da Rosa A, Haddow AD, et  al. Probable 
non‑vector‑borne transmission of Zika virus, Colorado, 
USA. Emerg Infect Dis 2011;17:880‑2.

15.	 Musso D, Nhan T, Robin E, Roche C, Bierlaire D, Zisou K, 
et al. Potential for Zika virus transmission through blood 
transfusion demonstrated during an outbreak in French 
Polynesia, November 2013 to February 2014. Euro Surveill 
2014;19. pii: 20761.

16.	 Gourinat AC, O’Connor O, Calvez E, Goarant C, 
Dupont‑Rouzeyrol M. Detection of Zika virus in urine. 
Emerg Infect Dis 2015;21:84‑6.

17.	 Musso D, Roche C, Nhan TX, Robin E, Teissier A, 
Cao‑Lormeau VM. Detection of Zika virus in saliva. J Clin 
Virol 2015;68:53‑5.

18.	 Calvet G, Aguiar RS, Melo AS, Sampaio SA, de Filippis I, 
Fabri A, et al. Detection and sequencing of Zika virus from 
amniotic fluid of fetuses with microcephaly in Brazil: A case 
study. Lancet Infect Dis 2016. pii: S1473‑309900095‑5.

19.	 Besnard M, Lastere S, Teissier A, Cao‑Lormeau V, Musso D. 
Evidence of perinatal transmission of Zika virus, French 
Polynesia, December 2013 and February 2014. Euro Surveill 
2014;19. pii: 20751.

20.	 Centers for Disease Control and Prevention. Zika Virus: 
Transmission. Available from: http://www.cdc.gov/zika/
transmission/index.html. [Last accessed on 2016 Mar 31].

21.	 The American Congress of Obstetricians and Gynecologists. 
Practice Advisory: Interim Guidance for Care of Obstetric 
Patients during a Zika Virus Outbreak. Available from: 
http://www.acog.org/About‑ACOG/News‑Room/
Practice‑Advisories/Practice‑Advisory‑Interim‑Guidance‑f
or‑Care‑of‑Obstetric-Patients‑During‑a‑Zika‑Virus‑Outbre
ak. [Last accessed on 2016 Mar 31].

22.	 Basarab M, Bowman C, Aarons EJ, Cropley I. Zika virus. BMJ 
2016;352:i1049.

23.	 Galindo‑Fraga A, Ochoa‑Hein E, Sifuentes‑Osornio J, 
Ruiz‑Palacios G. Zika virus: A new epidemic on our doorstep. 
Rev Invest Clin 2015;67:329‑32.

24.	 Fleming‑Dutra KE, Nelson JM, Fischer M, Staples JE, 
Karwowski MP, Mead P, et al. Update: Interim guidelines 
for health care providers caring for infants and children 
with possible Zika virus infection – United States, February 
2016. MMWR Morb Mortal Wkly Rep 2016;65:182‑7.

25.	 Oliveira Melo AS, Malinger G, Ximenes R, Szejnfeld PO, 
Alves Sampaio S, Bispo de Filippis AM. Zika virus intrauterine 
infection causes fetal brain abnormality and microcephaly: 
Tip of the iceberg? Ultrasound Obstet Gynecol 2016;47:6‑7.

26.	 Oehler E, Watrin L, Larre P, Leparc‑Goffart I, Lastere S, Valour F, 
et  al. Zika virus infection complicated by Guillain‑Barre 
syndrome – case report, French Polynesia, December 2013. 
Euro Surveill 2014;19. pii: 20720.

27.	 Ventura CV, Maia M, Bravo‑Filho V, Góis AL, Belfort R Jr. 
Zika virus in Brazil and macular atrophy in a child with 
microcephaly. Lancet 2016;387:228.

28.	 Mayor S. Zika infection in pregnancy is linked to range of 
fetal abnormalities, data indicate. BMJ 2016;352:i1362.

29.	 Cao‑Lormeau VM, Blake A, Mons S, Lastère S, Roche C, 
Vanhomwegen J, et al. Guillain‑Barré Syndrome outbreak 
associated with Zika virus infection in French Polynesia: A 
case‑control study. Lancet 2016;387:1531‑9.

30.	 Mécharles S, Herrmann C, Poullain P, Tran TH, Deschamps N, 
Mathon G, et al. Acute myelitis due to Zika virus infection. 
Lancet 2016;387:1481.

31.	 Car teaux  G ,  Maquart  M ,  Bedet  A ,  Contou D , 
Brugières P, Fourati S, et  al. Zika virus associated with 
meningoencephalitis. N Engl J Med 2016;374:1595‑6.

32.	 Zammarchi L, Stella G, Mantella A, Bartolozzi D, Tappe D, 
Günther S, et al. Zika virus infections imported to Italy: 
Clinical, immunological and virological findings, and public 
health implications. J Clin Virol 2015;63:32‑5.

33.	 Hayes EB. Zika virus outside Africa. Emerg Infect Dis 
2009;15:1347‑50.

34.	 Petersen LR, Jamieson DJ, Powers AM, Honein MA. Zika 
Virus. N Engl J Med 2016;374:1552‑63.



Rawal, et al.: Zika virus – An overview

Journal of Family Medicine and Primary Care	 527	 July-September 2016  :  Volume 5  :  Issue 3

35.	 Jansen CC, Beebe NW. The dengue vector Aedes aegypti: 
What comes next. Microbes Infect 2010;12:272‑9.

36.	 Smithburn KC, Kerr JA, Gatne PB. Neutralizing antibodies 
against certain viruses in the sera of residents of India. 
J Immunol 1954;72:248‑57.

37.	 Chatterjee P. Zika Virus: Here’s Everything You Need 
to Know. Available from: http://www.indianexpress.
com/article/explained/in‑fact‑how‑worried‑should-
you‑be‑about‑zika/. [Last accessed on 2016 Mar 31].

38.	 Bangladesh Confirms First Case of Zika Virus. Available 
from: http://www.reuters.com/article/us‑health‑zika-
bangladesh-idUSKCN0WO0VJ. [Last accessed on 
2016 Mar 31].

39.	 Yadav S, Rawal G. Counterfeit drugs: Problem of developing 
and developed countries. Int J Pharm Chem Anal 
2015;2:46‑50.

40.	 Yadav S, Rawal G. Swine flu‑have we learnt any lesson from 
the past? Pan Afr Med J 2015;22:118.

41.	 Yadav S, Rawal G, Baxi M. Plagiarism – A serious scientific 
misconduct. Int J Health Sci Res 2016;6:364‑6.

42.	 Yadav S, Rawal G. Healthcare information for all‑Is it 
achievable? Int J Sci Res Rev 2015;4:101‑5.

43.	 Yadav S, Rawal G. The HIFA and the health phone: Laying 
the foundation for combating malnutrition in India. Int J 
Health Sci Res 2015;5:368‑71.

44.	 Yadav S, Rawal G. Self‑medication practice in low income 
countries. Int J Pharm Chem Anal 2015;2:139‑42.

45.	 Musso D. Zika Virus transmission from French Polynesia 
to Brazil. Emerg Infect Dis 2015;21:1887.

46.	 Musso D, Gubler DJ. Zika Virus. Clin Microbiol Rev 
2016;29:487‑524.

47.	 Health Ministry Issues Guidelines on Zika Virus Disease; 
Press Information Bureau; Government of India, Ministry 
of Health and Family Welfare. Available from: http://www.
pib.nic.in/newsite/PrintRelease.aspx?relid = 136006. [Last 
accessed on 2016 Apr 15].


